Cholesterol 7alpha-hydroxylase is phosphorylated at multiple amino acids.
The activity of cholesterol 7alpha-hydroxylase (gpCYP7A1), the rate limiting enzyme in bile acid synthesis, has been postulated to be regulated by phosphorylation/dephosphorylation. This study has found that several kinase activators rapidly reduce the amount of bile acid produced by the human hepatoma cell line, HepG2, and that gpCYP7A1 from HepG2 cell extracts eluted in the phosphoprotein fraction of FeIII columns. After incubating the HepG2 cells with radioactive orthophosphate, the band identified as gpCYP7Al on immunoblots was strongly labeled. Recombinant gpCYP7A was expressed as 6xHIS fusion polypeptides and subjected to kinase assays. The locations of phosphorylation were mapped further by screening synthetic peptides against AMP-activated protein kinase (AMPK), c-Jun N-terminal kinase, protein kinase A, and a panel of nine protein kinase C isoforms. AMPK, also known as 3-hydroxy-3-methylglutaryl coenzyme A reductase kinase, phosphorylated cholesterol 7alpha-hydroxylase, suggesting a potential mechanism of coordination of cholesterol synthesis and degradation.